The predictors of diet quality among Australian children aged 3.5 years by Collins, Laura J. et al.
The predictors of diet quality among Australian children aged 3.5 years 
Citation: 
Collins, Laura J., Lacy, Kathleen E., Campbell, Karen J. and McNaughton, Sarah A. 2016, The predictors of 
diet quality among Australian children aged 3.5 years, Journal of the Academy of Nutrition and Dietetics, 
vol. 116, no. 7, pp. 1114-1126.e2. 
DOI: 10.1016/j.jand.2015.12.014 
This is the accepted manuscript. 
©2016, Academy of Nutrition and Dietetics 
This manuscript version is made available under a Creative Commons Attribution Non-Commercial No-
Derivatives 4.0 Licence. 
Available from Deakin Research Online: 
http://hdl.handle.net/10536/DRO/DU:30084367 
1 
 
The Predictors of Diet Quality Amongst Australian Children Aged 3.5 years 1 
Laura Collins, Bachelor of Food Science and Nutrition (Honours), Bachelor of Health 2 
Sciences 3 
School of Exercise and Nutrition Sciences Honours student 4 
Deakin University 5 
221 Burwood Highway, Burwood, Victoria 3125, Australia 6 
laura_collins18@hotmail.com 7 
Kathleen Lacy, PhD 8 
Lecturer in Nutritional Sciences 9 
Centre for Physical Activity and Nutrition Research, School of Exercise and Nutrition 10 
Sciences, Deakin University 11 
Locked Bag 20000, Geelong Victoria 3220, Australia 12 
+61 3 5227 3477 13 
katie.lacy@deakin.edu.au  14 
Karen Campbell, PhD 15 
Associate Professor 16 
Centre for Physical Activity and Nutrition Research, School of Exercise and Nutrition 17 
Sciences, Deakin University 18 
221 Burwood Highway, Burwood, Victoria 3125, Australia 19 
+61 3 5227 8414 20 
karen.campbell@deakin.edu.au 21 
Sarah McNaughton, PhD 22 
Associate Professor 23 
Centre for Physical Activity and Nutrition Research, School of Exercise and Nutrition 24 
Sciences, Deakin University 25 
2 
 
221 Burwood Highway, Burwood, Victoria 3125, Australia  26 
+61 3 9251 7842 27 
sarah.mcnaughton@deakin.edu.au 28 
Corresponding author: 29 
Dr Kathleen Lacy, Deakin University 30 
Word count: Abstract: 298; Text: 4,312 31 
Keywords: Preschool children, Diet quality, Predictors, Parenting, Nutrition 32 
  33 
3 
 
The Predictors of Diet Quality Amongst Australian Children Aged 3.5 years 34 
 35 
Abstract 36 
 37 
Background: Early life is critical for promoting healthy eating.  38 
 39 
Objective: The aim was to examine diet quality and its predictors among Australian 40 
preschool children.  41 
 42 
Design: Diet was assessed at 3.5 years using multiple 24-hour recalls. Diet quality was 43 
assessed using an adapted version of the Revised Children's Diet Quality Index (RC-DQI). 44 
Potential predictors of diet quality were from questionnaires at 3, 9 and 18 months and 45 
informed by the ecological model of childhood overweight. Potential predictors included 46 
child's sex, age of introduction to solid foods, breastfeeding status and food acceptance, 47 
maternal nutrition knowledge, modeling of healthy eating, self-efficacy and education and 48 
home food availability. 49 
 50 
Participants: Data from 244 children participating in The Melbourne Infant Feeding, Activity 51 
and Nutrition Trial Program in 2008-10 and follow-up data collection in 2011-13 were 52 
examined.  53 
 54 
Main outcome measures: The main outcome measure was diet quality at age 3.5 years. 55 
 56 
Statistical analysis performed: Bivariate logistic regression was performed to assess the 57 
relationship between diet quality and each predictor. A multivariable logistic regression 58 
4 
 
model accounting for influences of covariates, treatment arm and clustering by group tested 59 
associations between diet quality and significant predictors from bivariate analyses. 60 
 61 
Results: RC-DQI scores had a mean (SD) score of 62.8 (8.3) points out of a maximum of 85 62 
points. Breastfeeding status (OR, 95% CI: 2.34, 1.33-4.10) and maternal modeling of healthy 63 
eating (OR, 95% CI: 1.75, 1.01-3.03) were positively associated with RC-DQI scores. Both 64 
breastfeeding status (OR, 95% CI: 3.09, 1.63-5.85) and modeling (OR, 95% CI: 2.01, 1.04-65 
3.88) remained positively associated with diet quality after adjustment for child age, body 66 
mass index Z-score, energy intake, treatment arm and clustering.  67 
 68 
Conclusions: Breastfeeding status and modeling of healthy eating were independently 69 
associated with children's diet quality. Early intervention could assist mothers to practice 70 
these behaviours to provide support for improving child diet quality. 71 
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BACKGROUND 72 
 73 
Diet quality is an important contributor to optimal health and chronic disease prevention 1, 2. 74 
Poor dietary patterns associated with chronic diseases are suggested to commence in early 75 
life and track into adulthood 3-5. The high rates of overweight and obesity in developed 76 
countries 6 have made children’s suboptimal diet quality a key focus for health promotion and 77 
obesity prevention, particularly in early life 7, 8. Limited research has explored the predictors 78 
of preschool children’s diet quality. Identifying these predictors is important for informing 79 
the most effective approaches to supporting positive dietary outcomes from early life. Given 80 
that the development of preschool children’s diets occurs primarily within the family unit, it 81 
is relevant to focus on individual, family and demographic factors likely to predict children’s 82 
diet quality 9.   83 
 84 
Measures of diet quality aim to assess the whole of an individual’s diet against established 85 
dietary guidelines 10. This ‘whole of diet’ approach is supported through research 86 
highlighting that diet quality is associated with health status and chronic disease outcomes 11, 87 
12. Dietary indices are based on existing knowledge that embodies current food and nutrition 88 
recommendations to reflect daily adequate intakes 11, 13 and healthy eating patterns. Dietary 89 
indices can be easier to interpret compared to other approaches to assessing total diet (i.e. 90 
data driven approaches such as factor and cluster analysis) because they use a priori criteria 91 
to assess compliance 10, 11.  92 
 93 
While predictors of young children’s food preferences, food intakes and acceptance of 94 
healthy foods have been examined 14-19, predictors of young children’s overall diet quality 95 
have not previously been explored. Most studies examining children’s diet quality have been 96 
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conducted among samples from North America and have used an index primarily designed 97 
for school-aged children and adults, or the Healthy Eating Index which was designed for 98 
children over 2 years of age 20-21. Not only are there scarce data using a diet quality index 99 
designed for preschool children, but also limited data regarding their dietary quality 22.  100 
 101 
Davison and Birch’s proposed ecological model of predictors of childhood overweight, which 102 
emphasizes the importance of an individual’s context and environmental niche across three 103 
levels (‘child characteristics and child risk factors’, ‘parenting styles and family 104 
characteristics’, ‘community, demographic and societal characteristics’), may also be useful 105 
for identifying the potential predictors of preschool children’s diet quality.  The aim of this 106 
study was to examine diet quality and its predictors among Australian children aged 3.5 years 107 
and to consider predictors from all three levels of the Davison and Birch model 23.  108 
 109 
METHODS 110 
 111 
Study Design and Participants 112 
 113 
This study is based on existing intervention and control arm participant data from The 114 
Melbourne Infant Feeding, Activity and Nutrition Trial (InFANT) Program, a cluster-115 
randomized controlled trial among first-time parents 24.  InFANT, conducted within 116 
Melbourne, Australia in 2008-2010, aimed to develop parenting practices to enhance 117 
children’s diet and physical activity behaviors from early infancy, with the intervention 118 
conducted during the period of 3-18 months of age 24. Follow-up data were collected in 2011-119 
2013 when children were 3.5 years of age and were also used in the present study.  120 
 121 
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Details regarding the methodology used in InFANT have been previously reported 24. 122 
InFANT was conducted through the existing social setting of first-time parents’ groups, 123 
which are run within local government areas in Victoria, Australia by Maternal and Child 124 
Health nurses (about two thirds of new mothers attend). Fourteen randomly selected local 125 
government areas were recruited, then parents’ groups within those local government areas 126 
were randomly selected and approached. Groups with at least eight eligible families (English-127 
speaking, first-time parents) who provided informed consent (n=542; 86% of the eligible 128 
participants) were randomized to either the intervention or control arm.  129 
 130 
Assessments of children’s dietary intake, home food environment, child-feeding behaviors, 131 
demographic and socioeconomic characteristics, sedentary behaviors, physical activity and 132 
sedentary environment were collected when children were 3, 9 and 18 months and 3.5 years 133 
of age. The primary outcomes of InFANT have been reported elsewhere 25. The current study 134 
reports children’s diet quality at 3.5 years and the predictors of diet quality. InFANT was 135 
approved by the Deakin University Ethics Committee (ID number: EC 175-2007) and by the 136 
Victorian Office for Children (Ref: CDF/07/1138). 137 
 138 
Dietary Intake  139 
 140 
Children’s dietary intake was assessed using three telephone-administered, 24-hour dietary 141 
recalls completed by parents when the children were 3.5 years of age. Trained nutritionists 142 
administered dietary recalls on three non-consecutive days, including one weekend day. To 143 
assist with the classification of mixed dishes, parents gave specific information on the 144 
ingredients and proportions of home-made recipes. Dietitians examined the completeness of 145 
dietary data provided by parents. 146 
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 147 
Coding of the dietary recall data was completed by matching each food/beverage item to a 148 
suitable nutrient composition and quantity, using the 2007 Australian Food and Nutrient 149 
Database 26, which includes 4,225 foods, dietary supplements and beverages. New food items 150 
were added to the study database when reported food or drinks did not correspond to an item 151 
in the 2007 Australian Food and Nutrient Database and nutrient composition data for food 152 
and beverages were obtained from the product’s nutrition information panel or from the 153 
manufacturer. Foods were grouped using the standard food group classifications developed 154 
by Food Standards Australia New Zealand 26 and the number of servings for specific food 155 
groups was calculated using the serving sizes from the Australian Dietary Guidelines 27 and 156 
Food Modelling System 28.  The dietary intake data reported here include intakes from food 157 
only, and does not include supplements. 158 
 159 
Revised Children’s Diet Quality Index 160 
 161 
The Revised Children’s Diet Quality Index (RC-DQI) 22, designed to assess 2-5-year-old 162 
children’s compliance with the Dietary Guidelines for Americans (2005) 29 and the US 163 
Dietary Reference Intakes 30, was used in this study because there is no comprehensive diet 164 
quality index specifically designed for Australian children <4 years. Therefore, this is the first 165 
study to develop and trial an adapted version of this index. Several components of the RC-166 
DQI were adapted to reflect the Nutrient Reference Values for Australia and New Zealand 31 167 
and the Australian Dietary Guidelines 27 in order to measure children’s compliance to current 168 
Australian food and nutrition recommendations. Some components of the RC-DQI using 169 
American recommendations were retained because suitable Australian alternatives did not 170 
exist and in order to maintain the interpretation of the original index.  171 
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 172 
The original RC-DQI had 13 components: total fat, linoleic acid, alpha linolenic acid, 173 
docosahexaenoic acid and eicosapentaenoic acid, iron, total grains, whole grains, dairy, fruit, 174 
vegetables, fruit juice, added sugar and an interaction term including television and energy 175 
intake (EI). A maximum score of 95 points could be allocated 22. Australian food composition 176 
databases 28 do not include information on added sugars and there are no quantitative 177 
Australian recommendations on total sugar intake, and, therefore, the added sugar component 178 
could not be used in the present study and was removed. This resulted in an index with 12 179 
components and a maximum total score of 85 points (Table 1). 180 
 181 
Children’s scores for each of the 12 components were calculated using methodology 182 
developed for the original RC-DQI 22. Maximum scores for components were awarded to 183 
children who met guidelines or were within the recommended ranges of intake. Children with 184 
poor adherence to the recommendations had scores that were proportionally reduced based on 185 
whether their intake was less or more than the recommendation (under or overconsumption 186 
scores).  Depending on the component, scores were reduced for children’s under 187 
consumption, overconsumption, or both under consumption and overconsumption of 188 
nutrients or foods. One exception in component scores was iron, which was the only 189 
component that was scored using discrete (non-continuous) scores rather than proportionally 190 
reduced scores 22. 191 
 192 
Under consumption scores were calculated by dividing the actual intake by the recommended 193 
intake and multiplying this by the maximum score for the component, i.e. (actual intake/ideal 194 
intake)×maximum score. Overconsumption scores were calculated according to the 195 
percentage deviation from the recommendation, i.e. maximum score-(((((actual intake/ideal 196 
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intake)×100)-100)/100)×maximum score). Depending on the maximum score for the 197 
component, individual component scores ranged from 0-2.5, 0-5 or 0-10 points. Finally, all 198 
component scores were added together to compute an overall RC-DQI score between 0 and 199 
85 points. 200 
 201 
Fats (Total Fat, Linoleic Acid, Alpha Linolenic Acid and Long-Chained Omega 3 Fatty 202 
Acids): For total fat, linoleic and alpha linolenic acid components of the RC-DQI, the US 203 
Acceptable Macronutrient Distribution Ranges 30 were used to calculate scores, with 204 
recommendations for 1-3-year-olds used for the total fat component (Table 1). No age-205 
appropriate Australian recommendations exist for these components. For long-chained omega 206 
3 fatty acids (LC n-3), the Australian recommendation of 40 mg/day of eicosapentaenoic 207 
acid, docosahexaenoic acid and docosapentaenoic acid combined 31 was used as the food 208 
composition database only provided estimates of all three of these fatty acids combined.  209 
 210 
Iron: The Australian Recommended Dietary Intake (RDI) and Estimated Average 211 
Requirement (EAR) 31 for iron for 1-3-year-olds were used to calculate scores for the iron 212 
component. A score of 0 points was given for intakes less than the EAR (4 mg), a score of 5 213 
points was awarded for intakes between the EAR and RDI (4-9 mg) and a score of 10 points 214 
was awarded when children exceeded the RDI (> 9 mg). 215 
 216 
Total Grains and Whole Grains: For the total grains component, the Australian Dietary 217 
Guideline of four servings per day 27 for 2-3-year-old children was used. The American 218 
Dietary Guidelines 2005 29 recommend that 50% of a child’s total grains intake should come 219 
from whole grains. As there is no quantitative wholegrain recommendation in the Australian 220 
Dietary Guidelines 27, the recommendation of 50% of whole grains (i.e. two servings/day) 221 
11 
 
was applied to the Australian recommendation. Based on the nutrient database and Food 222 
Standards Australia and New Zealand food group classifications, cereal and cereal products 223 
were categorized into the total grains and whole grains components and only grains that were 224 
considered core foods were included. Thus, high fat baked goods, such as savory and sweet 225 
buns (i.e. iced/fruit/cheese/ham), pastry rolls, and sweet biscuits (fruit 226 
filled/chocolate/topping) were not included in total grains or whole grains components.  227 
 228 
Dairy: For the dairy component, the Australian Dietary Guideline of 1.5 servings per day 27 229 
for 2-3-year-old children was used. Soy beverages without calcium fortification were 230 
excluded from the dairy component, as per the Australian Dietary Guidelines 27.  231 
 232 
Fruit and Vegetables: The Australian Dietary Guidelines for fruit (1 serving/day) and 233 
vegetable (2.5 servings/day) intakes 27 for 2-3-year-old children were used. The fruit 234 
component excluded fruits found in juice, smoothies, jams, cakes and cereals, while the 235 
vegetable component included potato.  236 
 237 
100% Fruit Juice: For the 100% fruit juice component, the American Academy of Pediatrics 238 
32 recommendation of limiting fruit juice consumption to 6 fl oz per day was used as there is 239 
no comparable guideline in Australia.  240 
 241 
Electronic Media Usage and Energy Intake Interaction: The score for the interaction term for 242 
electronic media usage (television viewing, playing computer games/television console 243 
games and hand held electronic games) and Estimated Energy Requirement (EER) was based 244 
on energy intake (EI) data and behavioral data. The Australian Dietary Guidelines 2013 27 245 
recommended 2-5-year-old children limit television viewing or any other electronic media to 246 
12 
 
less than one hour per day. The scores for the interaction component (children’s electronic 247 
media usage and EI) were calculated using parent-reported data based on the weekly number 248 
of minutes spent watching electronic media. The data were added together, and converted to 249 
hours per day spent using electronic media. Eight children were missing data on use of 250 
television, computer and electronic games, but had all of the dietary data for the rest of the 251 
adapted RC-DQI components. The median score for average hours per day (3.6) spent using 252 
electronic media was imputed for these children. A score of 10 points was awarded to 253 
children who met the electronic media usage recommendation and scores for children who 254 
exceeded this recommendation were reduced according to the percentage deviation from the 255 
recommendation. 256 
 257 
For the EI part of the interaction component, the same age-and sex-specific EER values 22 for 258 
three-year-old boys (250-305.4 kcal/d) and girls (232.3-283.9 kcal/d) used in the original RC-259 
DQI were used. A score of 10 points was awarded to children whose EI fell within the EER 260 
for their age and sex and children’s scores were proportionally reduced according to their 261 
divergence from the EER range. Individual scores for electronic media usage and EI 262 
compared with EER were added together and then the interaction was calculated by dividing 263 
the sum of the scores by two. Scores ranged between 0-10 points.  264 
 265 
Predictor Measures 266 
 267 
Potential predictors of diet quality at 3.5 years across three levels (child characteristics and 268 
child risk factors; parenting styles and family characteristics; community, demographic and 269 
societal characteristics) were selected using Davison and Birch’s ecological model of 270 
predictors of childhood overweight 23 as a guide. All of the predictor measures were reported 271 
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through questionnaires completed when children were 3, 9 and 18 months of age (Table 2). 272 
Detailed information about these measures, including their sources (if not developed for 273 
InFANT) and psychometrics, is reported in Table 2. The child characteristics and child risk 274 
factors considered as predictors were the child’s sex, age at introduction to solid foods, 275 
breastfeeding status and tendency to accept foods. The parenting styles and family 276 
characteristics considered as predictors were maternal nutrition knowledge, self-efficacy, role 277 
modeling of healthy eating and the types of foods available in the home. This study focused 278 
on maternal factors as mothers are shown to have a greater influence on children’s diet 279 
quality than fathers 14. The only community, demographic and societal characteristic 280 
considered as a predictor was socioeconomic status (SES). Maternal education level when 281 
children were 3 months of age was used as a proxy measure of SES 40. Breastfeeding was 282 
collapsed from three categories (never, stopped, still) into two (never/stopped and still) 283 
because fewer than 5% of participants were in the ‘never’ breastfed group. 284 
 285 
Covariates  286 
 287 
Several covariates were assessed in this study (child age, body mass index Z-score (BMI Z-288 
score) and EI) because literature on preschool and school children revealed that these factors 289 
could have been associated with diet quality and with some of the predictors 41-43. Trained 290 
staff collected the children’s anthropometric measures (height/length, weight) at all data 291 
collection times. BMI was calculated from weight and height measurements as weight 292 
(kg)/height (m)² and expressed as a BMI Z-score 44.  293 
 294 
Analysis 295 
 296 
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Of the 542 parent/child dyads who were recruited into InFANT at baseline (child 3 months of 297 
age), 361 participated in data collection when children were 3.5 years of age and 261 parents 298 
completed one or more 24-hour dietary recalls. Data analysis was restricted to the 248 299 
mother/child dyads (excluding children with only one dietary recall and children where the 300 
father completed the questionnaires or where the person who completed the questionnaires 301 
was not reported). Children’s total EI (per day) was examined and four children with EI 302 
greater than three standard deviations from the mean (2105.2 kcal) were excluded, resulting 303 
in a final sample of 244 children. The mean difference in RC-DQI score between the control 304 
and intervention groups was tested using a t-test and all remaining analyses were conducted 305 
with both groups combined as there was no significant difference in mean total RC-DQI 306 
scores between the two groups. The RC-DQI score was used as a continuous variable and 307 
tertiles were created for descriptive analysis. A dichotomous variable was created where 308 
tertiles were calculated and collapsed into two categories with the first category representing 309 
tertiles one and two, and the second category characterizing tertile three (highest diet quality). 310 
 311 
Descriptive statistics were conducted and reported as mean (standard deviation). Frequencies 312 
were calculated to obtain the number and percentage of children who scored the maximum 313 
points for the RC-DQI components. One-way ANOVA was used to analyze associations 314 
between the continuous predictors and covariates with the RC-DQI tertiles. Non-parametric 315 
(Kruskal-Wallis Test) tests were used for nutrition knowledge, availability of energy dense 316 
foods and availability of fruit juice and soft drinks as these variables had unequal variances. 317 
New variables were created for modeling and self-efficacy of healthy and unhealthy eating 318 
based on the medians for these variables in order to remove multimodal distributions. 319 
Pearson’s chi-squared test was used to test associations between categorical predictor 320 
variables and the RC-DQI tertiles. 321 
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 322 
Only participants with complete data for all predictors and covariates were included in 323 
regression analyses (n=229). Bivariate logistic regression was performed to assess the 324 
relationship between diet quality and each predictor and covariate. A multivariable logistic 325 
regression model was used to test associations between diet quality and the predictors that 326 
were significant (P<0.05) in bivariate analyses. The multivariable model accounted for the 327 
influences of covariates, treatment arm and clustering by parent group. IBM SPSS Statistics 328 
(Version 21, 2012, Armonk, New York, USA) was used for most of the statistical analyses, 329 
and Stata (Version 12, 2011, College Station, Texas, USA) was used for the multivariable 330 
model in order to account for clustering. The results were considered significant at P<0.05. 331 
 332 
RESULTS 333 
 334 
Children were on average 3.6 (0.2) years of age and there was an even distribution of boys 335 
and girls (Table 3). A majority of mothers (63.5%) completed a university or higher tertiary 336 
degree and 50.0% of these women were still breastfeeding when children were nine months 337 
of age.   338 
 339 
Overall, children’s scores were poor for a number of the RC-DQI components, particularly 340 
for total grains, whole grains and vegetables (Table 4), whereas children received higher 341 
scores for total fat, LC n-3, and 100% fruit juice components. The RC-DQI was normally 342 
distributed with a mean score of 62.8 (8.3) points (maximal potential score was 85).  343 
 344 
There was a significant association between one of the ‘child characteristics and child risk 345 
factors’ predictors (breastfeeding status) and diet quality (Online Supplementary Table). 346 
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Additionally, two of the ‘parenting styles and family characteristics’ predictors, (availability 347 
of fruit in the home and modeling of healthy eating) showed significant and direct 348 
associations across diet quality tertiles. Maternal education was positively associated with 349 
diet quality. Of the covariates examined, only EI differed significantly across the RC-DQI 350 
tertiles, with a positive association between EI and tertile. 351 
 352 
Diet quality was significantly related to breastfeeding status, modeling of healthy eating and 353 
the covariate EI (Table 5). Mothers still breastfeeding at nine months were more likely to 354 
have children with healthier diets at 3.5 years than mothers who had stopped or never 355 
breastfed (OR, 95% CI: 2.34, 1.33-4.10). Furthermore, mothers modeling healthy eating at 18 356 
months showed that they were also more likely to have children with better diet quality at 3.5 357 
years than mothers who did not report modeling behaviors (OR, 95% CI: 1.75, 1.01-3.03). 358 
Associations between modeling of healthy eating, breastfeeding and diet quality remained 359 
significant after adjusting for age, BMI and EI in the multivariable model.  360 
 361 
DISCUSSION 362 
 363 
The present study is the first to investigate the predictors of diet quality for 3.5-year-old 364 
Australian children. The mean RC-DQI score indicated that, on average, children had sub-365 
optimal diet quality, with fewer than one quarter of children meeting the dietary 366 
recommendations for several of the RC-DQI components, such as linoleic acid, alpha 367 
linolenic acid, iron, total grains, whole grains and vegetables. Interestingly, total fat, long 368 
chained omega 3 fatty acids and 100% fruit juice were among the RC-DQI components 369 
where the highest proportion of children met the recommendations. Continuing to breastfeed 370 
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children at 9 months and maternal modeling of healthy eating at 18 months were found to be 371 
predictive of better diet quality when children were 3.5 years of age.  372 
 373 
These results, suggesting poor diet quality among preschool aged children, are consistent 374 
with other studies of preschool children’s diet quality in the US and Greece using the RC-375 
DQI 22, 45 and the Healthy Eating Index 42, 46, 47 that reported poor consumption of grains, 376 
linoleic and alpha linolenic acids, dairy, fruit and vegetables. It is important to note that 377 
because the RC-DQI was adapted with different recommendations for some components, it is 378 
difficult to directly compare results from this study with previous studies.  379 
 380 
Only a small proportion of children (20.9%) met the iron intake recommendation. It is 381 
possible that children had low iron intakes due to inadequate consumption of iron-rich foods, 382 
such as meat, but the present study did not investigate children’s meat consumption. High 383 
consumption of milk during preschool years has an inhibitory effect on children’s iron 384 
absorption 48 and may displace other nutritious foods in a child’s diet. However, only 3.3% of 385 
children consumed large quantities of milk (>600 ml (20.3 fl oz) per day) in the present 386 
study, and a high proportion of children (41.8%) were not meeting the dairy recommendation.  387 
 388 
This study examined a number of ‘child characteristics and child risk factors’ from the 389 
ecological model of predictors of childhood overweight 23. While the timing of introducing 390 
solid foods during infancy has been shown to affect children’s fruit and vegetable intake in 391 
previous studies, no associations were found in the current study 49-53.  A possible reason for 392 
this is the lack of variation in age of introduction to solid foods. The child’s sex and food 393 
acceptance predictors from the ‘child characteristics and child risk factors’ level were also 394 
not associated with diet quality at 3.5 years. Previous research using larger national cross-395 
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sectional samples 41, 54-56 have shown preschool children’s diet quality to differ according to 396 
the child’s sex although there is some inconsistency in the direction of the association. 397 
Previous studies 57-60 have demonstrated that repeated exposure to foods increases young 398 
children’s acceptance and intake of healthy foods, such as vegetables, however there was no 399 
association between early food acceptance and later diet quality in the current study. The null 400 
finding in the current study may be attributed to the use of a single item to measure food 401 
acceptance which may be limited in its ability to assess this construct or to the high 402 
prevalence of a tendency to accept foods with repeated exposure in our population. 403 
 404 
Consistent with previous cross-sectional 52 and longitudinal 51 studies that found 405 
breastfeeding status to be predictive of children’s fruit and vegetable intakes, breastfeeding 406 
was positively associated with diet quality in multivariable models in the current study. 407 
Although there is still some uncertainty as to how breastfeeding status influences preschool 408 
children’s diet quality 51, 61, research suggests that breastfeeding influences children’s later 409 
taste and food acceptability from the transmission of maternal dietary flavors in breast milk 410 
53, 62. An alternative explanation for the relationship between breastfeeding and children’s diet 411 
quality could be that mothers who breastfeed at all or breastfeed for longer periods of time 412 
may engage in other healthy behaviors, such as modeling of healthy eating and making 413 
healthy foods available in the home. For example, studies have revealed that breastfeeding 414 
for longer periods is associated with mothers consuming greater fruit and vegetables 63-65. It is 415 
also possible that breastfeeding may co-occur with or precede healthy behaviors that were not 416 
assessed in the current study but could influence a child’s diet quality, such as preparing 417 
homemade meals for the child. 418 
 419 
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Two ‘parenting styles and family characteristics’ predictors, availability of fruit and modeling 420 
of healthy eating, were associated with higher diet quality, (although the availability of fruit 421 
was not significant in the regression analyses). The available evidence suggests that food 422 
availability in the home 15, 16, 66 and maternal dietary influences, such as modeling of healthy 423 
eating behaviors 14, 17-19, are likely to be important in the establishment of food preferences 424 
and consumption of nutritious foods. Results from the current study are consistent with other 425 
studies of diet quality 18, 67, 68 that found associations between modeling healthy foods and 426 
home availability of fruit with preschool children’s diet quality.  427 
 428 
The findings in the present study relating to the modeling of eating behaviors also support 429 
existing research 18, 19, 68 on the importance that mothers play in establishing children’s 430 
acceptance of healthy foods through modeling socially desirable behaviors 19 and modifying 431 
their own diet 69. These results highlight the potential to improve children’s diet quality 432 
through maternal modeling of healthy eating at 18 months.  433 
 434 
Diet quality was not associated with nutrition knowledge or self-efficacy for promoting 435 
healthy eating, which may have resulted from a lack of variation in these predictors in the 436 
current study. Maternal self-efficacy and aspects of healthy eating in young children have 437 
been measured in a cross-sectional sample 36 which revealed a significant relationship 438 
between mothers with higher self-efficacy to encourage healthy foods and one-year-old 439 
children’s vegetable intake 36. This association with self-efficacy was also evident in five-440 
year-old children’s water, fruit and vegetable intakes 36. Although no association was found 441 
in the current study, it is the first to assess longitudinal associations between this predictor 442 
and preschool children’s diet quality.  443 
 444 
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 A recent review of 98 studies identified parental education as more predictive of 6-18-year-445 
old children’s fruit and vegetable intake than parental income 70. However, there is limited 446 
research focusing on younger children. Although this current study was unable to determine 447 
an independent association between maternal education and diet quality, this socioeconomic 448 
indicator is still considered more stable than income among families with younger children 71 449 
and the most consistent predictor of children’s dietary intake 72. The lack of association may 450 
have been due to the high proportion of women with a high education level.  451 
 452 
Strengths and limitations 453 
 454 
This study has several strengths. Firstly, the comprehensive diet quality index that measured 455 
under and overconsumption of components was based on an index specifically designed for 456 
2-5-year-old children. As such, children’s diet quality was suitably measured to take into 457 
account their energy requirements and nutritional needs during this life stage. Considering 458 
children’s overall diet quality has advantages over a reductionist approach, which does not 459 
account for the complex interactions of whole foods. Another study strength is the use of 460 
multiple 24-hour dietary recalls to collect children’s dietary data which provides a more 461 
accurate representation of dietary intake compared to one 24-hour recall 73, 74. Lastly, the 462 
majority of measures for predictors had been previously used in other studies or had been 463 
shown to be reliable through test-retest assessments conducted as part of InFANT.   464 
 465 
However, some limitations in this study need to be acknowledged. Given both the higher 466 
levels of university educated mothers in this study, and the possibility that mothers who 467 
attend first-time parent groups may be more likely to do other childrearing activities that 468 
positively affect the child, these findings may not be generalizable to the whole population. 469 
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Furthermore, the findings could be difficult to compare against other past diet quality studies, 470 
as the index used was adapted for use with Australian recommendations. This adapted 471 
version of the RC-DQI was also not previously validated in an Australian preschool 472 
population. However, the mean and poorly scored components reported here were 473 
comparable to those reported internationally 22, 46. All measures, except for anthropometry, 474 
were self-reported, which could potentially increase social desirability bias, and some 475 
predictor measures demonstrated low reliability which may increase measurement error and 476 
limit the ability to detect associations. There is also the potential for some misclassification of 477 
component scores because food group definitions in the Australian Dietary Guidelines 27 did 478 
not always directly match the standard Food Standards Australia and New Zealand food 479 
groups.  480 
 481 
The exclusion of mothers and children due to missing data may have also influenced the 482 
power of the analysis. Lastly, while a range of predictors were considered across multiple 483 
levels of the Davison and Birch’s ecological model of predictors of childhood overweight 23, 484 
there may be other relevant predictors that were able to be included in the study, such as food 485 
accessibility. Therefore, further research to investigate other potential predictors of diet 486 
quality is warranted.  487 
 488 
Implications for future research  489 
 490 
Findings from the present study have implications for public health interventions and 491 
professionals as it is suggested that maternal behaviors, such as modeling of healthy eating 492 
and breastfeeding are predictive of children’s diet quality. As these actions are modifiable, 493 
early intervention for first-time mothers would be advantageous to focus on promoting 494 
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modeling and maternal feeding practices. Although the exact mechanism is unknown for 495 
these predictors, it may be that encouraging these behaviors early in the child’s life may 496 
potentially enhance children’s acceptance of novel foods and flavors and increase diet 497 
variety, and, consequently, improve diet quality. All the factors examined here were 498 
maternal, and little research has focused on fathers’ influence on children’s diets. Therefore, 499 
future research should also explore paternal eating habits that promote children’s healthy 500 
eating.   501 
 502 
Conclusion 503 
 504 
In summary, children’ diet quality was sub-optimal, with low levels of compliance across 505 
several of the dietary index components. This study found that longer duration of 506 
breastfeeding and parental modeling of healthy eating were independently and directly 507 
associated with diet quality in young children. These results support the inclusion of 508 
behavioral strategies to support maternal modeling of healthy eating and supporting 509 
breastfeeding when designing healthy eating interventions targeting young children’s dietary 510 
intakes.  511 
 512 
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Table 1. RC-DQIa scoring criteria 22 with some components adapted to the 
Australian Dietary Guidelines 27 and Nutrient Reference Values for Australia 
and New Zealand 31 
RC-DQI Component Maximum 
Score 
Recommended Intake at 
Age 3.5 Years 
Total Fatb 5 30-40% energy 30 
Linoleic acid (18_2)b, c 5 5-10% energy 30 
Alpha linolenic acid (18_3)b, c 2.5 0.6%-1.2% energy 30 
Long chained omega 3 fatty acids (LC n-
3)b, d 
2.5 40 mg/day 31 
Iron 10 >9 mg/day 31, e 
5 4f-9emg/day 31 
0 <4 mg/day 31, e 
Total grainsc 5 4 servings/day 27 
Whole grainsc 5 2 servings/day 27, 29 
Dairyc 10 1.5 servings/day 27 
Fruitc 10 1 serving/day 27 
Vegetablesc 10 2.5 servings/day 27 
100% fruit juiceb 10 6 fl oz/day 32 
Electronic media usage and energy 
intake interactionb 
10 <1 hour/day 27 combined 
 
with an ideal energy intake 
range 22 
Total score 85 
32 
 
a The adapted version of the Revised Children’s Diet Quality Index (RC-DQI) measures 
preschool children’s compliance to current food and nutritional recommendations and 
provides a measure of overall diet quality. 
b Overconsumption equation: maximum score-(((((actual intake/ideal intake)×100)- 
100)/100)×maximum score) 
c Under consumption equation: (actual intake /ideal intake) × maximum score 
d Includes docosahexaenoic acid, eicosapentaenoic acid and docosapentaenoic acid  
e Recommended Dietary Intake (RDI) 
f Estimated Average Requirement (EAR) 
 
 
 
e Estimated Average Requirement (EAR) 
 f The ideal energy intake range is based on the estimated energy requirement ranges for 
boys (1046-1278 kcal/d) and girls (972-1188 kcal/d) from original RC-DQI 
711 
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Table 2. List of The Melbourne InFANTa Program measures and responses considered as predictors of children’s diet quality when 
children were 3.5 years of age 
Predictor Age 
assessed 
Measure Response/Score Source 
Child characteristics and child risk factors 
Child’s sex 3 months Is your baby a? Boy or girl  
Child’s age of 
introduction to solid 
foods 
9 months How old was your baby when you 
started giving him/her solid foods? 
(ICCb 0.92)c 
Age in months  
Breastfeeding status 9 months How long did you breastfeed your baby 
for? 
Responses: ‘Never’ (score=0), 
‘stopped’ (score=1), ‘still 
breastfeeding’ (score=2) 
 
Food acceptance 18 months If I keep on offering foods my child 
hasn’t previously enjoyed s/he is likely 
to come to enjoy them. (Kappa (0.55))c 
Responses: ‘Strongly disagree’ 
(score=0), ‘disagree’ (score=1), 
‘agree’ (score=2), ‘strongly agree’ 
(score=3) 
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Parenting styles and family characteristics 
Maternal nutrition 
knowledge 
3 months Seventeen nutrition knowledge items 
examined mothers’ knowledge of the 
Australian Dietary Guidelines (nine 
items), nutrient sources (three items), 
selecting everyday foods (two items), 
and relationships between diet and 
disease (three items). 
Correct responses to questions were 
awarded one point and incorrect 
responses were awarded no points. 
The points for all 17 items were 
totaled to obtain an overall nutrition 
knowledge score, with higher scores 
indicating better nutrition knowledge. 
Items on 
knowledge of 
dietary guidelines 
adapted from 
Parmenter and 
Wardle 33 and 
validated for use 
in Australia by 
Hendrie et al 34. 
Remaining items 
based on modified 
version of an 
existing 
questionnaire 
developed in 
35 
 
Australia by Ball 
et al 35. 
Maternal self-efficacy 9 months Maternal self-efficacy to promote 
healthy eating for child (Four items 
related to self-efficacy for getting the 
child to eat/drink enough healthy foods 
or a range of foods: fruit, vegetables, 
water, range of foods)  
(Cronbach’s α=0.77; ICC = 0.70c) 
 
Maternal self-efficacy to not accept 
child’s unhealthy food requests (Four 
items related to self-efficacy for saying 
‘no’ to the child’s demands/fussing for 
unhealthy foods and beverages; sweet 
Responses: ‘Not at all confident’ 
(score=1), ‘slightly confident’ 
(score=2), ‘very confident’ (score=3), 
‘extremely confident’ (score=4). 
Responses for unhealthy food items 
and healthy food items were averaged 
together to produce an overall self-
efficacy score for unhealthy and 
healthy eating, respectively. Higher 
scores signified greater self-
confidence to promote healthy and 
restrict unhealthy foods and 
beverages. 
Campbell et al 36. 
Spence et al 37.  
36 
 
drinks, chips, sweet foods, chocolates, 
biscuits). 
(Cronbach’s α=0.91; ICC = 0.74c) 
Types of foods 
available in the home 
18 months Seven items assessed home availability 
of: 
a) healthy foods (vegetables other 
than potato, fruits) (Kappa=0.24c) 
b) unhealthy foods (chocolate or other 
lollies, potato chips or other salty 
snack foods, cakes/doughnuts/sweet 
biscuits) and beverages (fruit juice, 
soft-drinks or other sweetened 
drinks). (ICC=0.62; Cronbach’s 
α=0.72) 
 
Responses: ‘Never’ (score=1), 
‘sometimes’ (score=2), ‘usually’ 
(score=3), ‘always’ (score=4). 
Responses for unhealthy foods and 
beverages were added together to 
create two composite scores in which 
higher scores indicated greater 
availability of beverages and foods in 
the home. Responses for the fruit and 
vegetable items were grouped into 
“always” and “other” (never, 
sometimes and usually).  
Adapted from 
MacFarlane et al 
38. 
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Maternal modeling of 
healthy foods 
18 months Four items assessed modeling of 
healthy foods: I model healthy eating 
for my child by eating healthy foods 
myself, I try to eat healthy foods in 
front of child even if they are not my 
favorite, I try to show enthusiasm about 
eating healthy foods, I show my child 
how much I enjoy eating healthy foods. 
(ICC=0.71c; Cronbach’s α=0.79) 37 
 
Responses: ‘Disagree’ (score=1), 
‘slightly disagree’ (score=2), 
‘neutral’ (score=3), ‘slightly agree’ 
(score=4) and ‘agree’ (score=5). 
Scores were calculated as the mean of 
the four items. Higher scores 
demonstrated healthier modeling 
behaviors. 
Adapted from the 
Comprehensive 
Feeding Practices 
Questionnaire 39. 
Community, demographic, and societal characteristics 
38 
 
SES (maternal 
education) 
3 months What is the highest level of schooling 
you have completed?  
Mothers were categorized as being 
from a low (12 years or less) 
(score=0), medium (trade or 
certificate qualifications) (score=1) or 
high (university degree or higher) 
(score=2) socioeconomic 
background. 
Measure was a 
proxy for SES 40.  
a The Infant Feeding, Activity and Nutrition Trial 
b  Intraclass Correlation Coefficient  
c 2-week test-retest assessment of question reliability conducted in a separate (unrelated) sample of 60 mothers of 9-month-old infants and 51 
mothers of 18-month-old infants 
712 
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Table 3. Characteristics of children participating in the intervention and control 
arms of the InFANTa program (n=244) 
Covariates measured when children were 3.5 years of age Value 
Child’s age (years)   
Mean (SD) 3.6 (0.2) 
BMI z-score   
Mean (SD) 0.7 (0.9) 
Energy intake (kcal/day)  
Mean (SD) 1272.9 (263.1) 
Predictors 
Child characteristics and child risk factors 
Child’s sex   
Female, n (%) 121 (49.6) 
Male, n (%) 123 (50.4) 
Child’s age (months) of introduction to solid foods 
assessed at age 9 months  
 
Mean (SD) 5.4 (0.8) 
Breastfeeding status assessed at age 9 months  
Never breastfed, n (%) 5 (2.0) 
Stopped breastfeeding, n (%) 117 (48.0) 
Still breastfeeding, n (%) 122 (50.0) 
Food acceptance assessed at age 18 monthsb  
Strongly agree, n (%) 52 (21.8) 
Agree, n (%) 165 (69.3) 
40 
 
Disagree, n (%) 21 (8.8) 
Strongly disagree, n (%) 0 (0) 
Parenting styles and family characteristics 
Maternal nutrition knowledge assessed at age 3 months 
(possible score 0-17) 
 
Median (IQR)c 14.0 (13.0, 15.0) 
Maternal self-efficacy assessed at age 9 months 
(possible score 1-4) 
 
Maternal self-efficacy to promote healthy eating for 
child (fruit, vegetables, water, range of foods) 
 
Mean (SD) 3.5 (0.5) 
Maternal self-efficacy to not accept child’s unhealthy 
food requests (sweet drinks, chips, sweet foods, 
chocolates, biscuits)  
 
Mean (SD) 3.3 (0.6) 
Maternal modeling of healthy foods assessed at age 18 
months (possible score 1-5)d 
 
Median (IQR)c 4.8 (4.0, 5.0) 
Types of foods available in the home assessed at age 18 
months 
 
Fruite  
Always, n (%) 217 (90.8) 
Never/sometimes/usually, n (%) 22 (9.2) 
Vegetablese  
41 
 
Always, n (%) 221 (92.5) 
Never/sometimes/usually, n (%) 18 (7.5) 
Fruit juice and soft drink (possible score 2-8)e  
Median (IQR)c 4.0 (3.0, 6.0) 
Energy dense foods (possible score 3-12)b  
Median (IQR)c 6.0 (6.0, 7.0) 
Community, demographic and societal characteristics 
Maternal education assessed at age 3 months  
No formal qualification/year 10/year 12, n (%) 41 (16.8) 
Trade/apprenticeship/certificate/diploma, n (%) 48 (19.7) 
University or higher degree, n (%) 155 (63.5) 
a The Infant Feeding, Activity and Nutrition Trial 
Sample size varies due to missing data: b n=238 
c Interquartile Range 
Sample size varies due to missing data: d n=242; e n=239 
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Table 4. Number and proportion of children meeting recommendations for 
each component of the adapted RC-DQIa (n=244) 
RC-DQI Component Meeting recommendations or 
optimal intake, n (%) 
Total Fat  231 (94.7) 
Linoleic acid 19 (7.8) 
Alpha linolenic acid 39 (16.0) 
Total LC n-3b, c  181 (74.2) 
Iron 51 (20.9) 
Total grains 27 (11.1) 
Whole grains 49 (20.1) 
Dairy 142 (58.2) 
Fruit 156 (63.9) 
Vegetables 23 (9.4) 
100% fruit juice 235 (96.3) 
Television and energy intake interaction 20 (8.2) 
a The adapted version of the Revised Children’s Diet Quality Index (RC-DQI) 
measures preschool children’s compliance to current food and nutritional 
recommendations and provides a measure of overall diet quality 
b LC n-3 = long chained omega 3 fatty acids 
c Includes docosahexaenoic acid, eicosapentaenoic acid and docosapentaenoic acid 
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Table 5: Relationships between diet qualitya at age 3.5 years and covariates and predictors among children participating in the 
InFANTb program: results of bivariate and multivariable logistic regression analyses (n=229) 
 Bivariate Multivariablec 
Child characteristics and child risk factors OR 95% CI P-value OR 95% CI P-value 
Child’s sex 0.81 (0.47, 1.39) 0.434    
Child’s age of introduction to solid foods 0.96 (0.68, 1.36) 0.821    
Breastfeeding status 2.34 (1.33, 4.10) 0.003 3.09 (1.63, 5.85) 0.001 
Food acceptance   0.532    
Disagree Reference      
Agree 1.60 (0.55, 4.64) 0.385    
Strongly agree 1.94 (0.61, 6.16) 0.264    
Parenting styles and family characteristics        
Maternal nutrition knowledge 1.11 (0.95, 1.29) 0.190    
Maternal self-efficacy       
Maternal self-efficacy to promote healthy eating for 
child 
1.07 (0.62, 1.85) 0.798    
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Maternal self-efficacy to not accept child’s unhealthy 
food requests 
1.24 (0.72, 2.14) 0.434    
Types of foods available in the home       
Fruit 2.29 (0.74, 7.09) 0.152    
Vegetables 4.37 (0.97, 19.60) 0.054    
Fruit juice and soft drinks 0.87 (0.73, 1.04) 0.113    
Energy-dense foods 0.87 (0.73, 1.03) 0.111    
Maternal modeling of healthy foods 1.75 (1.01, 3.03) 0.047 2.01 (1.04, 3.88) 0.037 
Community, demographic and societal characteristics       
SES (Maternal education)   0.114    
No formal qualifications/year 10/year 12  Reference      
Trade/apprenticeship/certificate/diploma  0.57 (0.22, 1.50) 0.257    
University degree or higher 1.30 (0.62, 2.73) 0.496    
Covariates       
Age (years) 0.78 (0.17, 3.53) 0.746 0.84 (0.13, 5.21) 0.849 
BMI (Z-score) 0.99 (0.76, 1.41) 0.957 0.95 (0.67, 1.35) 0.789 
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Energy intake (kcal/day) 1.00 (1.00, 1.00) <0.001 1.00 (1.00, 1.00) <0.001 
a The adapted version of the Revised Children’s Diet Quality Index (RC-DQI) measures preschool children’s compliance to current food and 
nutritional recommendations and provides a measure of overall diet quality.  
b The Infant Feeding, Activity and Nutrition Trial  
c This model was adjusted for treatment arm, covariates and clustering 
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Online Supplementary Table. Associations between diet quality at age 3.5 years and predictors and covariates among children 
participating in InFANT program (n=244)a 
 RC-DQIb  Tertilec  
 1 2 3 P-value 
Child characteristics and child risk factors 
Child’s sex     
Female, n (%) 44 (54.3) 39 (47.6) 38 (46.9) 0.579d 
Male, n (%) 37 (45.7) 43 (52.4) 43 (53.1)  
Child’s age of introduction to solid foods (months) assessed at age 
9 months 
    
Mean (SD) 5.4 (0.8) 5.5 (1.0) 5.4 (0.6) 0.597e 
Breastfeeding status assessed at age 9 months     
Never breastfed, n (%) 2 (2.5) 2 (2.4) 1 (1.2) 0.017d 
Stopped breastfeeding, n (%) 49 (60.5) 40 (48.8) 28 (34.6)  
Still breastfeeding, n (%) 30 (37.0) 40 (48.8) 52 (64.2)  
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Food acceptance assessed at age 18 months     
Strongly agree, n (%) 14 (18.2) 17 (21.2) 21 (25.9) 0.706d 
Agree n, (%) 55 (71.4) 55 (68.8) 55 (67.9)  
Disagree n, (%) 8 (10.4) 8 (10.0) 5 (6.2)  
Strongly disagree, n (%) 0  (0) 0  (0) 0  (0)  
Parenting styles and family characteristics 
Maternal nutrition knowledge assessed at age 3 months     
Median (IQR)f 14.0 (12.0, 15.0) 14.0 (12.5, 15.0) 14.0 (13.0, 15.0) 0.129g 
Maternal self-efficacy assessed at age 9 months      
Maternal self-efficacy to promote healthy eating for child     
Scored < median 3.5, n (%) 48 (59.3) 37 (45.1) 42 (51.9) 0.195d 
Scored > median 3.5, n (%) 33 (40.7) 45 (54.9) 39 (48.1)  
Maternal self-efficacy to not accept child’s unhealthy food 
requests 
    
Scored < median 3.1, n (%) 43 (53.1) 42 (51.2) 37 (45.7) 0.618d 
Scored > median 3.1, n (%) 38 (46.9) 40 (48.8) 44 (54.3)  
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Types of foods available in the home assessed at age 18 months     
Fruit     
Always, n (%) 65 (83.3) 75 (93.8) 77 (95.1) 0.020d 
Other: never/sometimes/usually, n (%) 13 (16.7) 5 (6.2) 4 (4.9)  
Vegetables     
Always, n (%) 70 (89.7) 72 (90.0) 79 (97.5) 0.105d 
Other: never/sometimes/usually, n (%) 8 (10.3) 8 (10.0) 2 (2.5)  
Fruit juice and soft drinks     
Median (IQR) 4.5 (4.0, 6.0) 4.0 (4.0, 5.0) 4.0 (3.0, 5.0) 0.219g 
Energy dense foods     
Median (IQR) 6.0 (6.0, 8.0) 6.0 (6.0, 7.0) 6.0 (5.0, 7.0) 0.065g 
Maternal modeling of healthy foods assessed at age 18 months     
Scored < median 4.75, n (%) 59 (73.8) 43 (53.1) 39 (48.1) 0.002d 
Scored > median 4.75, n (%) 21 (26.2) 38 (46.9) 42 (51.9)  
Community, demographic and societal characteristics 
SES (Maternal education)     
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No formal qualification/year 10/year 12, n (%)  14 (16.0) 14 (17.1) 13 (16.0) 0.030d 
Trade/apprenticeship/certificate/diploma, n (%) 25 (30.9) 13 (15.9) 10 (12.3)  
University or higher degree, n (%) 42 (51.9) 55 (67.1) 58 (71.6)  
Covariates (assessed at age 3.5 years)     
Age (years)     
Mean (SD) 3.6 (0.2) 3.5 (0.2) 3.5 (0.2) 0.206e 
BMI z-score     
Mean (SD) 0.68 (1.0) 0.64 (0.9) 0.68 (0.8) 0.936e 
Energy intake (kcal/day)     
Mean (SD) 1162.3 (233.0) 1255.0 (233.5) 1402.0 (266.7) <0.001e 
a Sample size varies due to missing data 
b The adapted version of the Revised Children’s Diet Quality Index (RC-DQI) measures preschool children’s compliance to current food and 
nutritional recommendations and provides a measure of overall diet quality. 
c RC-DQI Tertile 1 represents poorer diet quality and Tertile 3 represents greater diet quality.  
d Chi-Square test for proportions 
e One-way ANOVA 
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f Interquartile Range 
g Kruskal-Wallis Test 
